Growth performance of Clarias gariepinus fingerlings fed earthworm meal (Lumbricus terrestis) by Ogbe, F.G. et al.
214
G dThl PERFORMANCE F CLARAS G !NUS FINGERLINGS FED EARTHWORM
HEAL (LUill ROCUS TE ESTIS) E LACEMENT FOR FIV NEAL
Ogbe, F. G; Tianiyu, L. O and Ez,-, L.
epart,lent of Fisheries and Aquaculture
University of Agriculture, Makurdi, Nigeria.
BSTRACT
An investigative study was carried out on the growth performance and nutrient utilization of
(C/arias gariepinus) fingerlings fed earthworm meal as a replacement for fish meal. A large
collection of earthworm were done during the peak of rainy season (july , August) within the
University environment. They were then oven dried, used as test ingredients .and with other
ingredients to formulate diet used in the feeding trial.' The levels of replacement were 0% (Diet 1):
50% (Diet 2) and 100% (Diet 3). The trials were conducted in plastic bowls (40 L capacity) under
laboratory conditions. The diets-were fed at 5% body weight to fish, the fish were stocked at 10
fish per bowl. The evaluation of the growth parameters showed that there was no significant
difference (P>0.05) in mean weight gain (MWG) specific growth rate (SGR): food conversion ratio
(FCR), protein efficiency ration (PER) and survival among the fish fed the experimental diets..
KEYWORDS: Growth Performance; Feed Utilization, Clarias gariepinus Earthworm meal, fish .
meal.
ONTRODUCTOOM
Feed alone has been estimated to accoiint for between 40 70%. of the cost of intensive
aquaculture operations. (Pathmasothy. 1983; Olvera Nova 1996). Therefore, reducing feed
costs is a major challenge in aquaculture nutrition. Protein is the most expensive ingredient in a
balanced fish ration. This is because protein is an important component in the diet of man and
prominent competitor for essential raw materials for animal feed industries.
Increasing demand, high coc.t and scarcity of fish meal have resulted in nutritionist
seeking alternative source's of protein other than fish meal in fish feed (Nyirenda) at at.
. 2000).
One of such substitutes that need to be investigated is earthworm (Lumbricus terrestis).
Lumhricus terrestis is readily available during the rainy seasons and could easily become
nuisa -ice in the study area. Earthworm meal had been reported to be rich in protein. Tac,_
(1983) reported that it contains about 56% crude protein. Unfortunately, in the immediate past it
was considered to have little or no value until now when it had been discovered otherwise. This
discovery had led to its massive culture in developed countries like Japan and China.
However, this is dearth of information on the use of earthworm meal in fish diets and the
replacement value for fish meal. This study therefore was carried out to investigate the growth
.performance of Clarias qariepinus fed earthworm meal as replacement for fish meal.
.
MATERIALS AND METHODS.
Large collection specimens of earthworms Lumbricus terrestis were obtained during the rainy
season when they range freely. They v'vere cleaned and oven dried (60 80°C) assayed
according to AOAC (1990), and then used to formulate 'so-nitrogenous (40% crude protein) diets.
The earthworm meal was replaced with fishmeal at 0% (Diet 1); 50% (Diet. 2) and 100% (Diet 3)
based diets.
Ninety (90) Clarias gariepinus fingerlings of average weight 3.40 .4- 0.2g were obtained
from Benue State fish Hatchery. They were randomly distributed at 10 fish per plastic bowl of 40
L capacity. Each treatment was triplicated. The fingerlings were fed at 5% body weight twice daily
at 8.00am ancr16 00pm for 8weeks. Batch weight of fish for each bowl was taken weekly and
feed was adjusted accordingly (Jauncey and Ross 1982).
The following biological parameters were computed as follows.
(i) Mean Weight Gain (MWG): This was calculated as the difference between initial and (,irla
mean weight values of the fish in each tank.
(u) Specific Growth Rate (S.GR). This was computed according to Brown (1957) as
SGR Ln (Mean Final Weight) Ln (Mean Initial Weight)g X100
Time (days)
Food Conversion Ratio (FCR): was computed as
FCR = Weight of food fed
Weight gain of fish
Protein Efficiency Ratio (PER): This was computed as reported by Osborne et al. (1919)
as
PER =- Weight gain of fish
Protein fed
The biological parameters measured were subjected to Analysis of variance and the
mean comparisons were according to Duncan (1955).
RESULTS AND DISCUSSION
Table 1 shows the gross composition and the proximate analysis of the experimental
diets. The diets were isonitrogenous at 40% crude protein and they all met set . target
specification. Diet 1 (100%) fishmeal source had the highest crude protein (40. 49°A) cp) while diet
3 (100% earthworm meal) had the least with 39.80% cp. Table 2 shows the changes in weights of
Clarias gariepinus fed the three (3) experimental diet for 8weeks. Diet.1 (100% fish meal) had the
highest percentage weight increase (272.8%) from the initial weight of 3.35 to 9.149 followed by
Diet 2 (50% fish meal: 50% earthworm meal) which had 255.10% increase, with initial weight of
3,36g to 857g and finally the Diet 3 (100% earthworm meal) had percentage weight increase of
2453% from initial weight of 3.42 to 8.39. at the encl of.8weeks of feeding trials.
The growth performance and nutrient utilization of earthworm meal as replacement of
fishmeal in the diets of C. gartep_inus is presented in Table 3. The mean initial weight of fish fed
the experimental diets showed no observed significant difference (P> 0.05). An indication that the
fish were almost uniform in size.. Similarly, there was no significant difference (P> 0.05) in the
mean final weight. The mean weight gain (MWG) differed insignificantly (P> 0.05). Diet 1 had the
highest mean weight of 5.79g followed by Diet 2 (5.21g) and Diet 3 (4.97g) respectively. This
slight decrease in mean weight gain could be attributable to imbalance of essential amino acid in
earthworm meal. Amerio. (1983) and Hilton (1983) reported that earthworm rneal contains most
of the amino acids needed for fish growth. However, that there is amino acid deficiency in
earthworm meal
There was no significant difference (P> 0.05) iii specific growth rate (SGR) of fish fed the
experimental diets. Diet 1 had the highest SGR of 0.78% day followed by Diet 2 (0.73% day-1)
anc..1 Diet 3 (0,70% day' ') Similarly the food conversion ratio (FCR) followed a similar trend.- it
differed insignificantl0P---, 0 05). Diet lhad the least FCR of .4.05, followed by Diet 2 (4 29) and
Diet 3 (4_97) in that order. The protein efficiency ratio (PER) followed similar pattern. There was
no observed significant difference (P>0.05) in PER. Diet 1 had the highest PER of 0.62 folloWeal
by Diet.2 (0.58) and then Diet 3 (0.56).
These results further showed that fish fed fishmeal had no comparative advantage- over
that fed earthworm based meal. These findings are supported by that of Hilton (1983), Tacon
al., (1983) and Stafford and Tacon, (1984; 1985) who reported the inclusion of earthworm meal
as protein source in fish feed. Similarly, the findings of this study is in agreement of the findings
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as reported by Tacon (1994) who reported that fishmeal could be replaced with earthworm meal
in fish feed without in fish feed without any adverse effect on the growth performance of the fish
species.
Table 4 depicts the cost of feed per kg of,experimental diets (N/kg). It showed that feed
cost decreased as replacement levels of earthworm meal increased resulting in great difference
in feed cost in diets. Diet 3 (N83.52/kg) being the cheapest and Diet 1 (N162.48/kg) the most
.expensive. This implies that the use of earthworm meal though seasonal but will drastically
reduce the cost of production in aquaculture operations. It had been reported that feed alone
accounts for 40 - 70% of cost of aquacuiture operation (Olvera-Nova, 1996).
From this study, it have been shown that earth worm meal could be used to replace
fishmeal without any adverse .effect on the growth performance. Bearing in mind that aim of
aquaculture business is profit maximization earthworm meal based diets are relative cheap
source of protein that could be used in aquaculture. It is readily available during the rainy season
and could be harvested in large quantities during the rains and stored for use later in the year.
REFEm:ENCES
Anterio, M. (1983). Chemical and Nutritional Characteristics of Earthworm Application in Animal
Production. A paper presented at International Symposium on Agriculture and
Environmental Prospects of Earthworm Farming. Rome, Italy 10 - 12 July, 1983.
A.O.A.C. (1990). Association of Official Analytical Chemists. Official Methods of Anhlysis. 15'
edition, Virginia USA 1298 P.
n, 11/1.E. (1957). Metabolism In The Physiology of Fishes Vol. 1. Academic PrPss Inc.
New York.
Duncan, D.B. (1955). RauMole range and Multiple F-Test. Biometrics 11:1-42.
Hilton, J. W. (1983). Potential of free dried Earthworm meal as a replacement for
Fishmeal in Treat diet formulation. Aquaculture 32:277 - 283.
,Nuncey,. K. and Ross, . (1982). A guide to tilapia feeds and feeding. Institute of Aquaculture
University of Stirling UK. 111 P.
itAyirenda, J.; Mwabumba, M.; and Sales, J. (2000). Effects of Substituting Animal Protein
Sources with soybean meal in diets of -Oreochromis Karogae. NAGA. The ICLARM
Quarterly 4: 13- 15.
01 era - Nora, M.A. (1996). The dietary Protein requirement of Cichlasoma Synspillum fry.
Aquaculture R.esearch 27:167 - 173
sborne, T.B.; Merdel, L.B. and Ferry, E.L. (1919). A method for expressing numerically the
growth promoting value of proteins. Journal of Biochemistry 37:223 224.
Pathrnasothy S. (1983), A Review of Feed,- their processing and feeding technique in Malaysian
Aquaculture system. In proceeding of the International Conference on Management of
. Tropical Living Aquatic Resources Ed. Chan et al. 126- 131.
Stafford, E. A. and Tacon, A.G.J. (1984). Nutritive Value of the Earthworm.(Dendrolilus .
subrubicundus), growth. on domestic sewage, in trout diets Agricultural wastes 9:249
266.
Stafford,_E. A.. and facon, A.G.J. (1985). The Nutritive evaluation of dried earthworm meal
(Eisenia foetida) included at low levels in production diets for rainbow trout. (Salmon
gairdineri) . Aquaculture and fisheries management 16:213 - 222.
1, A. G. J.; .Stafford, E. A. gild Edwards, C. A. (1983). A Preliminary investigation of the
nutritive value of three terrestrial worms for rainbow trout. Aquaculture 35:187 - 199.
TaconeA.G.F (1994). Feed ingredients for fish spices. Alternatives to fishmeal and other fishery
resources. FAO, Rome,
Tac
216
Table 3. Growth Performance of Claras clariepinus
Fingerlings Fed Earthworm meal Based Diet for 8 weeks.
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Table 2. Weekly mean weight of fisiu (9)
.
Week 1 2 3
0 3.35 3.36 3.42
1 4.00 3.96 4.00
2 4.70 4.61 4.60
3 5.55 5.29 5.25
4 6.20 5.89. 5.85
5 6.91 6.52 6.42
6 7.64 7.18 7.04
7 8.38 7.86 7.69
8 9.14 8.57
SEM
Parameters Experimental Diets
1 2 3
Mea Initial Weight (g) 3.35 a 3.36 a 345a 0.02
Mean Final Weight (g) 9.14 a 8.57 a 8.39 a 0.09
Mean Weight Gain (g) 5.79 a 5.21a 497a 0.12
Food Conversion Ratio (FCR)
Specific Growth Rate (SGR %Day-') 4.05 a 4.29 a 4.45 a 0.12
Protein Efficiency Ratio (PER)
Survival Rate % 0.78 3 0.73 a 0.70 a 0.00
0.62 a 0.58 a 0.56 a 0.02
100 a .100 a 1008 0.00
Tz5le 1. Gross Composition of Experiment.' Diets
DIETS
Ingredients (%) 1 2 3
Fish Meal 53.86 26.80
Earth worm Meal 25.50 50.80
Maize Meal 36.14 37.70 39.20
- Rice bran 5.00 5.00 5.00
*iMineral premix 1.50 1.50 1.50
*2Vitamin premix 1.50 1.50 1.50
Cod Liver oil 2.00 2.00 2 00
100.00 100.00 1I.00
Proximate Analysis (%DM)
Crude Protein 40.49 39.94 39.80
Moisture 11.25 8.05 5.35
Crude Fibre 11.25 11.00 11,25
Ether Extract 8.40 9.65 6.00
Ash 8.40 6.15 6.75
Nitrogen Free Extract 20.21 25.21 30.85
Mean value in the same row having same superScript are not significantly different (P>0.05)
Table 4. C*st er Kilo ram e of Ex erimental Diets N/K
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Ingr__dierAs 1
Experimental Diets
2 3
Fish meal 80.79 40.21
Earthworm meal
Maize meal
Rice Bran 21.69 22.63 23.52
Mineral/ Vitamin premix 10.00 10.00 10.00
Cod Liver oil
20.00 20.00 20.00
- 30 00 30.00 30.00
162.48 122.84 83.52
